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BRITISH   ENGINEERING  STANDARDS  ASSOCIATION. 

The  following  are  Lists  of  Members  of  the  Sectional  Committees 
on  Locomotives  and  on  Railway  Rolling  Stock  Underframes  and  of 
the  Sub-Committee  on  Lon  for  Railway  Rolling  Stock  which  was 
entrusted  with  the  drafting  of  the  following  Specification. 

♦ 

SECTIONAL    COMMITTEE    ON    LOCOMOTIVES. 

Aibgust,  1913. 
Chairman,  SIR  DOUGLAS  FOX. 
War  Office,  Major  A.  G.  Stevenson,   D.S.O.,  R.E. 
hidia  Office,  *Mr.  G.  V.  Martyn. 

Crown  Acitnts  for  the  Colonies,  Mr.  G.  L.  Eyles,  C.iNI.G. ;  Mr.  Asliton  M.  Heath. 
Locomotive  Afannfactiircrs'    Pi(rliamciiiuri/   Association,    Mr.    E.    Kitson    Clarke 
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Railway  Companies^  Association,  Mr.  J.  A.  F.  Aspinall  {Lancashire  and  Yorkshire 

Railway);  Mr.  J.  F.  Mcintosh,  M.V.O.  (Caledonian  Railway). 
Association  of  Railw'iy  Locomotive  Ewiinccrs,  Mr.  G.J.  C\\\\vc\\v{Ard{Grec(tWestern 

Raihray) ;  Mr.  G.  H.  Hughes  {Lanca shire  and  Yorkshire  Railway). 
Steel  Inr/ot  Makers'  Assejciation,  Mr.  Maxmilian  Mannaberg  {Froclinr/ham  It  on  and 

Steel  Co.,  Ltd.). 
Steel  Fowvders'  Association  of  Great  Britain,  Sir  Robert  HadfieUl  {HudiiclcVs  Steel 

Foundry  Co.,  Ltd.). 
Mr.  F.  Wolley-Dod  {Chairman  Calcutta  Conference,  1901)  ;  fSir  John  "Wolfe  Barrv, 

K.C.B.;  Mr.  G.  Ainsworth  (Co>isf«  Irmi  Co.,  Ltd.);    fMr.  H.  C.  Arbuthnott 

{Taylor  Brothers  tO  Co.,  Ltd.) ;  Mr.  J.  Hartley  Bibby(Jo/i?i  Bihhy,  Sons  A  Co.) ; 

Mr.  D.  Cassels  {Steel  Company  of  Scotland,  Ltd.) ;  Mr.  W.  CoUingwood  ( Fit/cfni, 

Fouiidry,  Ltd.)  ;  Mr.  J.  M.  Dobson  (ZTawA's/iaw  cO  Dobson) ;  Mr.  J.  Duncan  Elliot 

{Carruihers   d:  Elliot);    Mr.  F.  C.  Fairholme  {Thomas  Firth  A:  Sons,  Ltd.)  ; 

Mr.    C.    N.    Goodall   {Robert  Stephenson  d:    Co.,  Ltd.)  ;    Mr.  E.  Greg,  Junr. 

{Nasmyth,  Wilsond'  Co.,  Ltd.);  Mr.  A.  F.  Halstead  {Beyer,  Peacock  <i-  Co.,  Ltd.) ; 

Mr.  Cyril  Hitchcock  (.S'//-  Georye  Bruce  A  White) ;  Mr.  Bradford  Leslie  { FtcA'e?'s, 

Ltd.);  Mr.  Edward  Mills  {Williams,  Foster  d:  Co.  and  Pascoc,  Grenfell  &  Sons, 
,  Ltd.) ;  Mr.  Frederick  Tomlinson  {Broughton  Copper  Co.,  Ltd.) ;  Mr.  Seymour  B. 

Tvxiion  {Rendel,  Palmer  A  Tritton);   Mr.  Robert  White  {Sir  George  Bruce  <i- 

White). 

*  Succeeded  Mr.  A.  Brereton,  O.S.I.,  April,  1913.  +  Since  deceased. 
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Wayon  and  Finance  Co.,  Ltd.) ;  Mr.  H.  D.  Earl  {London  and  North  Western 
Raihvan);  Mr.  Brodie  Henderson  {Liveseii,  Son  d-  Henderson);  fMr.  G.  A. 
Hobson;  Mr.  H.  J  Skelton  {ff.  J.  Skeltmi  d-  Co.,  Ltd.);  Mr.  Seymour  B. 
Tritton  {Rendel,  Palmer  A  Tritton). 

t  Since  deceased. 

SUB-COMMITTEE    ON     IRON    FOR    RAILWAY    ROLLING    STOCK. 

Angtt,st,  1913. 

Chairman,  MR.  BRODIE  HENDERSON. 
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Association  of  Raihoay  Locomotive  Engineers,  Mr.  G.  J.  Churchward, 

Scottish  Tube  Association,  Mr.  J.  G.  Stewart. 

British  Tube  Association,  Mr.  A.  W.  Hutton. 

tMr.  H.  C.  Arbuthnott  {Taylor  Brothers  d:  Co.,  Ltd.);  Mr.  D.  Bain  {Midland 
Raihuay) ;  Mr.  Lincoln  Chandler  {Metropolitan  Carriage,  Wagon  (0  Finance 
Co.,  Ltd.) ;  Mr.  W.  Collingwood  {Vulcan  Foundry,  Ltd.);  Mr.  George  Hatton 
{Earl  of  Dudley's  Routul  Oak  Works,  Ltd.) ;  Mr.  Cyril  Hitchcock  {Sir  George 
Bruce  d;  White);  Mr.  Adam  S.  Jardiue  (Sco«('s/i /rou  tO  6Ycd  Co.,  Z<rf.) ;  Mr. 
R.  Lowndes  {John  Bradley  d-  Co.) ;  Mr.  H.  J.  Skelton  {H.  J.  Skelton  d:  Co., 
Ltd.);  Mr.  Seymour  B.  Tritton  {Reuidel,  Palmer  d-  Tritton);  Dr.  ^Y.  C.  Unwin  ; 
]\fr.  Robert  White  {Sir  George  Bruce  cfc  White). 
+  Since  deceased. 
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PREFACE    TO    FIRST    EDITION. 

The  Sectional  Committee  on  Locomotives  was  appointed  at 
the  Meeting  of  the  Main  Committee  held  on  April  i6th,  1902, 
and  the  Sectional  Committee  on  Railway  Rolling  Stock  Under- 
frames  at  the  Meeting  of  the  Main  Committee  held  on  July  i6lh, 
1901. 

The  Sub-Committee  on  Iron  for  Railway  Rolling  Stock  was 
appointed  by  the  above  Sectional  Committees  to  draw  up  Standards 
for  the  various  grades  of  Wrought  Iron  used  in  Railway  Rolling 
Stock.  To  this  Sub-Committee  was  also  entrusted  the  drafting  of 
a  Standard  Specification  for  Charcoal  Iron  Lapwelded  Boiler 
Tubes.  The  Sectional  Committee  on  Locomotives  having 
subsequently  received  a  request  to  prepare  a  Standard  Specification 
for  Steel  Boiler  Tubes,  the  drafting  of  this  Specification  was 
remitted  to  the  Sub-Committee  on  Wrought  Iron,  upon  which  the 
Tube  Makers'  Associations  were  already  represented. 

This  Report  was  adopted  by  the  Sectional  Committees  on 
Locomotives  and  Railway  Rolling  Stock  Underframes  at  their 
Joint  Meeting  held  on  November  22nd,  1910. 

This  Report  was  approved  by  the  Main  Committee  at  their 
Meeting  held  on  March   i6th,   191 1. 


PREFACE    TO    SECOND    EDITION. 

In  view  of  representations  which  have  been  made  to  the 
Committee  that  there  is  a  difficulty  in  obtaining  the  elongation  in 
test  strips  cut  from  large  tubes  without  annealing,  it  has  been 
decided  to  allow  strips  cut  from  tubes  over  2;[  inches  in  diameter 
to  be  annealed  before  testing. 

The  Specification  in  its  present  form  was  approved  by  the 
Sectional  Committees  on  Locomotives  and  Railway  Rolling  Stock 
Underframes  at  their  Joint  Meeting  on  July  1st,  1913,  and  by 
the  Main  Committee  at  their  Meeting  on  July  i/lh,   191 3. 
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HoTE.—  T/ie  Associa/ion  desires  to  call  attention  to  the  fad  that  this  Specification 
is  intended  to  include  the  technical  provisions  necessary  for  the  supply  of  the 
material  herein  leferred  to,  but  does  not  purport  to  include  all  the  necessary 
provisions  of  a  Contract. 

BRITISH 
STANDARD    SPECIFICATION 

FOR 

COLD  DRAWN  WELDLESS  STEEL  TUBES 

FOR 

LOCOMOTIVE  BOILERS. 

(REVISED  AUGUST,  1913.) 


10 


Quality  of  Material. 

1.  The  Tubes  shall  be  cold  drawn    and    weldless    and   shall 
be  manufactured  from  Steel  of  the  best  quality  made  by  the  Open 
Hearth  process.     They  must  not  show  on  analysis  more  than  0*03   15 
per  cent,  of  Sulphur  or  of  Phosphorus.     The    Manufacturer    shall 
supply  an  analysis  when  required  to  do  so. 

Freedom  from  Defects. 

2.  The  Tubes  must  be  perfectly  sound,  well-finished,   clean, 
and  free  from  surface  defects    and    rust,    and    the    ends    must    be   20 
faced  clean  and  square.     They  must  be  of  the  dimensions  specified, 

of  uniform  thickness,  and,  unless  otherwi.se  specified,    of  uniform 
diameter  throughout. 

Annealing. 

3.  The  Tubes  shall  be  carefully    annealed    throughout    their   25 
length  after  the  operation  of  drawing. 

Permissible  Variation  in  Weight. 

4.  The  actual  weight  of  each  Tube  must  not  differ  from  the 
calculated  weight  by  more  than  2\  per  cent,  below  or  5  percent, 
above  the  weight  calculated  from  the  specified  dimensions,  allowing   30 
489  lbs.  per  cubic  foot  of  metal  in  the  Tubes. 

Mechanical  Tests. 

5.  The  Manufacturer  shall  provide,  at  his  own  expense,  for 
mechanical  testing,  in  accordance  with    Clauses    6,    7,    S   and    9, 
extra  Tubes  at  the  rate   of  two    per    cent,    of   each    diameter   of  ^^ 
Tube  ordered  under  the  Contract,  and  the   representative   of  the 
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Engineer  (or  of  the  Purchaser)  shall  select  and  test  such  of  the 
Tubes  as  he  may  think  proper,  to  the  extent  of  such  percentage. 
Should  the  number  of  Tubes  ordered  of  any  one  diameter  exceed 
400,  then  for  every  100  Tubes  or  part  thereof  above  that  number, 
one  additional  tube  only  shall  be  provided.  5 

Tensile  Test. 

6.  The  Tubes  or  Strips  cut  from  the  Tubes  shall  without 
further  annealing  show  a  tensile  strength  of  not  more  than  24  tons 
per  square  inch,  with  an  elongation  of  not  less  than  28  per  cent. 

in  8  inches.     If  Strips  are  cut  for    testing    from    Tubes    over    2^-     10 
inches  diameter  they  may  be  annealed  before  testing. 

Bulging  Test. 

7.  The  Tubes  must  when  cold  stand  bulging  without  showing 
either  crack  or  flaw  until  the  diameter  of  the  bulged  end  measures 
not  less  than  15  per  cent,  for  Tubes  under  11  S.W.G.  in  thickness,     15 
and  not  less  than  12^  per  cent,  for  Tubes  11  S.W.G.  to  8  S.W.G.  in 
thickness,  greater  than  the  original  diameter  of  the  Tube. 


Crushing  down  Test. 

8.  A  piece  of  Tube  2  ins.  long  shall  be  placed  on  end  and 
must  when  cold  stand  hammering  down,  until  it  is  reduced  to  i^  ins.     20 
high,  without  showing  either  crack  or  flaw. 

Flattening  Test. 

9.  The  Tubes  must  when  cold  stand  flattening  without  showing 
crack  or  flaw  until  the  interior  surfaces  of  the  Tubes  meet,  or,  when 
the  Tubes  are  over  1 1  S.W.G.  in  thickness,  until  the  interior  surfaces    25 
are  brought  to  a  distance  apart  equal  to  the  thickness  of  the  wall  of 
the  Tube. 


Hydraulic  Test. 


10.  Every    Tube   shall   be   tested    by   an   internal    hydraulic 
pressure  of  at  least  t,ooo  lbs.  per  square  inch,  and  any  Tubes  failing     30 
to  stand  this  test  will  be  rejected. 

Additional  Tests  before  Bejection. 

11.  Should  a  Tube  selected  for  testing  purposes,  in  accordance 
with  Clause  5,  show  definite  signs  of  failure  in  any  one  or  more  of 
the  tests  specified  in  Clauses  6,  7,  8  and  9,   the  batch  of  Tubes    35 
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represented  shall  he  re-annealed  and  then  re-tested  in  accordance 
with  the  above  clauses,  and  if  the  repeat  tests  are  satisfactory  the 
Tubes  shall  be  accepted,  if  in  other  respects  they  fulfil  the  conditions 
of  the  Specification,  but  if  definite  defects  are  again  shown,  the 
batch  of  Tubes  which  the  test  pieces  represent  shall  be  rejected.  5 

Inspection. 

12.  The  representative  of  the  Engineer  (or  of  the  Purchaser) 
shall  have  free  access  to  the  works  of  the  Manufacturer  at  all  reason- 
able times  ;  he  shall  be  at  liberty  to  inspect  the  manufacture  at  any 
stage  and  to  reject  any  material  that  does  not  conform  to  the  terms     10 
of  this  Specification. 

Testing  Facilities. 

13.  The    Manufacturer   shall,    at  his  own   cost,    furnish   and 
prepare  the  necessary  test  pieces,  and  supply  labour  and  appliances 

for  such  testing  as  may  be  carried  out  on  his  premises  in  accordance     15 
with   this    Specification.      Failing    facilities    at    his    own    works    for 
carrying  out  the  prescribed  tests,  the  Manufacturer  shall  bear  the 
cost  of  carrying-  out  the  tests  elsewhere 
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Part  I.     Locomotive,  Carriage  and 

Wagon  Axles         

,,    II.     Locomotive,  Carriage  and 

Wagon  Tyres         

„    III.  Laminated,     Volute     and 

Helical  Springs  and   Steel 

for  Laminated  Springs    ... 

,,    IV,    Steel  Forgings,  Eloomsand 

Castings       


1/- 

1/2 

1/- 

1/2 

1/- 

1/3 

1/- 

1/2 

1/- 

1/4 

1/- 

12 

1/- 

12 

1/- 

1/2 

1/- 

1/2 

1/- 

1/3 

Giatis 

-12 

1/- 

1/2 

1/- 

1/2 

1/- 

1/2 

1/- 

1/2 

1/- 

1/2 

1/- 

1/2 

Copper  Plates,  Rods  and 
Tubes  and  Brass  Tubes... 
Steel  Plates,  Angles,  etc., 
and  Rivets  for  Locomo- 
tives,        Carri.agei        and 

Wagons        

27-1906.  Limit  Gauges  for  Running 
Fits,  Report  on  Standard  Systems  of 

28-1908.  Nuts,  Bolt  Heads  and 
Spanners,  Report  on         

29-1909.  Steel  Forgings  for  Marine 
Purposes,  Specification  for  Ingot  ... 

30-1907.  Steel  Castings  for  Marin? 
Purposes,  Specification  for 

31-1910.  Steel  Conduits  for  Elec- 
trical Wiringr,  Specification  for  ... 

32-1907.  Steel  Bars  for  use  in  Auto- 
matic Machines,  Specification  for 

35-1907.  Copper  Alloy  Barsfornsein 
Automatic  Machines,  Specification 
for 

37-1919.  Electricity  Meters,  Specifi- 
cation for  ...        ...        

40-1908.  Cast  Iron  Low  Pressure 
Heating  Pipes,  Specification  for 
Spigot  and  Socket       ...         

41-1908.  Cast  Iron  Flue  or  Smoke 

Pipes,   Specification  for  Spigot  and 
Socket       ...         

42-1909.  Steam  Engines  for  Elec- 
trical Purposes,  Report  on  Recip- 
rocating  ...         ...         

43-1909.  Boiler  Tubes,  Specification 
for  Charcoal  Iron  Lap-welded 

44-1909.  Cast  Iron  Pipes  for  Hy- 
draulic Power,  Specification  for  ... 

45-1917.  Sparking  Plugs  (for  lutern.-il 
Combustion  Engines),  Report  on 
Dimensions  for  ... 

46-1909.  Keys  and  Key  ways,  Speci- 
fication for  

47-1919.  Steel  Fishplates  for  Bull 
Head  and  Flat  Bottom  Railway  Rails, 
Specification  and   Sections  of 

48-1909.  Wrought  Iron  of  Smithing 
(Quality  for  Shif  building  (Grade  D), 
Speciiication  for  


1/-  1/2 

1/-  1/2 

1/-  1/2 

1/-  1/2 

1/-  1/2 

1/-  1/2 

1/-  1/2 

1/-  1/2 

1/-  1/2 

1/-  1/2 

1/-  1/2 

1/-  1/2 

1/-  1/2 

1/-  1/2 

1/-  1'2 

1/-  1/2 

1/-  1/2 

1/-  1/3 

1/-  1/2 


LIST    OF     PUBLICATIONS— f<7«/«'<»«r'i'. 


Report 
No. 

50  1910.  Locomotives  for  Indian 
Railways,  Third  Report  on  (Super- 
seding Nos.  5  and  26) 

51-1913.  Wrought  Iron  for  use  in 
Railway  Rolling  Stock  ("  Uest-York- 
shire"  and  Grades  A,  B  and  C), 
Specification  for 

53  1913.  Boiler  Tubes  for  Locomotive 
Boilers,  Specilication  for  Cold  Drawn 
Weldless  Steel 

54-1911.  Screw  Threads,  Nuts  and 
Bolt  Heads  for  use  in  Automobile 

Construction,  Report  on 

55-1911.  Copper  and  Bronze  Wire, 

Report  on  Hard  Drawn 

66-1911.  Yield  Point  and  Elastic 
Limit,  Delinilions  of 

£7-1911.  Small  Screws,  Report  on 
Heads  for  ...         ...         

58-1912.  Cast  Iron  Soil  Pipes,  Speci- 
fication for  Spigot  and  socket 

59-1912.  Cast  Iron  Waste  and  Ven- 
tilating Pipes  (for  other  than  Soil 
Purposes),  Specification  for  Spigot 
and  Socket  

61-1913.  Copper  Tubes  and  their 
Screw  Threads  (primarily  for 
domestic  and  similar  work).  Specifi- 
cation for 

62-1913.  Marine  Boiler  Stays, 
Screwing  for 

63-1913.  Broken  Stone  and  Chip- 
pings,  Specification  for  Sizes  of 

64-1913.  Fishbolts  and  Nuts  for 
Kail  way  Rails,  Specification  for 

65-1914.  Salt-Glazed  Ware  Pipes, 
specification  for... 

66-1914.  Copper  Alloy  Three-Piece 

Unions     (for      Low     and      jNIedium 
Pressure    Screwed     Copper     Tubes), 

Specification  for ...         ...         

67-1914.  Ceiling  Roses,  Specification 
for  Two-  and  Three-I'late 

68-1914.  Steel     Conductor     Rails, 

Method   of   Specifying   the   Resist- 
ance of 

69-1915.  Tungsten  Filament  Glow 
Lamps  (Vacuum  Type)  for  Auto- 
mobiles, Report  on     

70-1915.  Pneumatic  Tyre  Rims  for 
.Automobiles,  Motor  Cycles  and 
Cycles,  Report  on 

71-1917.  Wheel  Rims  and  Tyre 
Bands  for  Solid  Rubber  Tyres 
for  Automobiles,  Report  on  Dimen- 
sions of     ...         

72-1917.    Electrical  Machinery, 

British  Standardisation  Rules  for     ... 

73-1915.    Wall  Plugs  and  Sockets, 

.Specification  for...         

74-1 91 7.  Charging  Plugand  Socket, 

for    Vehicles    Propelled   by    Kiectric 
.Secondary  Batteries,  Specification  for 

75-1916.  Steels  for  Automobiles, 
Specification  for  Wrought    


1/-      L'3 


1/- 

1/2 

1/- 

L2 

L- 

12 

1/- 

1,3 

Gratis 

-/2 

1/- 

L2 

1/- 

1,2 

1/-     1/2 


1/- 

1/2 

Gratis. 

-12 

1/- 

12 

1/- 

1/2 

1/- 

1/2 

1/- 

12 

1/- 

12    . 

1,'- 

1/2 

1/- 

1,2 

1/- 

1/2 

1/- 

12 

1/- 

12 

1/- 

1/2 

1/- 

1/2 

1/- 

1,2 

76-1916.  Tars,   Pitches,   Bitumens 

and  Asphalts  when   used  for  Road 

Purposes,  Report  on  Nomenclature 
of  and  Specifications  for  Tar  and 
Pitch  for  Road  Purposes     

77-1916.  Electrical  Pressures  for 
New  Systems  and  Installations 

(j,ow  and  Medium  Pressures)  ...  C 

78-1917.  Cast  Iron  Pipes  and  Special 
Castings     for     Water,      Gas     and 

Sewage,  Specification  fnr     

79-1919.  Special  Trackwork  for 
Tramways,  Report  on      

80-1917.  Magnetos  for  Automobile 

Purposes,  Report  on  Uiniensions  of 

81-1919.  Instrument  Trans- 
formers, Specification  for 

82-1919.    Starters     for     Electric 

Motors,  Specification  for     

83-April,  1918,  Dope  and  Protective 
Covering  for  Aircraft,  Standard  of 
Reference  for     ...         

84-1918.  Screw  Threads  (British 
Standard  Fine),  and  their  Toler- 
ances (Superseding  parts  of  Reports 
Nos.  20  and  3SJ, Report  on 

86-1919.  Magnetos  for  Aircraft 
Purposes,  Report  on  Dimensions  of 

87-1919.    Airscrew  Hubs,  Report  on 

Dimensions  for  ... 

88-1919.    Electric    Cut-Outs    (Low 

Pressure,  Type  O),  Specification  for 

89-1919.  Indicating  Ammeters, 
Voltmeters,  Wattmeters,  Fre 
quency      and      Power-Factor 

Meters,    Specification    for  ... 

90-1919.  Recording  (Graphic) 
Ammeters,  Voltmeters  and 
Wattmeters,    Specification    for  ... 

103-1919.  Falling  Weight  Testing 
Machines  for  Rails,  Specification 
for 

104-1919.  Light  Flat  Bottom  Rail- 
way Rails  and  Fishplates, 
Sections  of 

107-1919,  Rolled  Sections  for  Mag- 
net Steel,  Standard  for  


INTERIM     REPORTS. 

C.L.   2582.   Ball  Journal  Bearings 

for  Automobiles,    Interim    Rejiort 
on  Sizes  of  Single  Row 

C.L.  3750.  French  Metric  Screw 
Threads    for    Aircraft    Purposes, 

Interim  Report  on 

C.L.  7270.  Screw  Threads,  British 
Standard  Whitworth  and  their 
Tolerances  (superseding  Nos.  20 
and  38),  Interim  Report  on 

C.L.  7271.  Screw  Threads,  British 
Association,  with  Tolerances  for 
sizes  Nos.  o  to  15  B.A.  (Superseding 
No.  20),  Interim  Report  on 
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-2 

1/- 

1/2 

1- 

1/2 

Gratis    -/2 


-/6      -/8 


1/-      1,'2 


1/-      1,2 
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WI8TMIN31HR,  S.W.  1. 


